and may eventually lead to surface subsidence, loss of injected reactants and product gases, and interconnection of aquifers. The effect of surface subsidence, which depends on site-specific conditions and relative scale, may cause changes in stream flow and land use. Under commercial-scale operations, linked vertical well (LVW) technology applied to thick and nearly horizontal seams will have a greater effect on surface subsidence and changes in stream flow than the use of steeply dipping bed (SDB) technology. Subsidence has been observed at Hoe Creek; however, in the area of maximum subsidence, the ground had sunk less than 0.5 meter after several years. Farming at the gasification site was resumed upon removal of the gasification piping.
Ash and residual tar, mineralogical changes, loss of product gas, and interconnection effects will cause changes in water quality that may reduce the potential uses of ground-water and surface-water resources. Interconnection of aquifers will cause changes in water quality and head distributions in affected parts of ground-water flow systems. At the Hoe Creek site, a return of ground-water flow resulted in a leaching of the gasification cavities and an alteration of the chemistry of the ground water. Table 4.1 illustrates the observed changes in water chemistry resulting from in-situ mining of two coal seams at Hoe Creek.
Contaminants may be easily confined to the region of the gasification zone by increased storage capacity. The magnitude of the effect is minimized by controlling the movement of contaminants away from the gasifier. If operating pressures and natural hydraulic gradients are low and interconnection of aquifers is minimal, the contaminants tend to remain where they were generated; thus, control technologies and environmental monitoring can be greatly simplified for underground coal gasification.
Underground coal gasification in the eastern United States may not become commercial on a large scale because of the higher population densities and the diverse problems of land ownership and access rights that have removed land and water resources from consideration. Large and sudden changes in topography over small distances (e.g., Appalachian coal regions) will make the logistics of gas generator construction difficult. The large population densities will impose social and environmental constraints which will preclude widespread development. Many domestic needs for water are already fulfilled by water wells in eastern rural areas. Coal seams may also impose natural constraints because of their low content of volatile components, low natural permeability, and tendency to swell when heated (which will further reduce permeability necessary to conduct a burn of the coal seam). In some instances, small-scale underground coal gasification may be a viable source of energy for small rural communities (populations of up to 100 people) and for small industries such as brick-works, bakeries, and certain manufacturing.
An opposite situation exists in most of the West where areas of land exist which could support commercial-scale underground coal
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